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Qi. Choose the correct answer 



J-The values of the interatomic 



spacing for Si and Ge are ranging from 
b)3pm-7pm c)3nm-7nm 



2) Number of atoms in FCC is 

a) one atom * b)two atoms ^4atoms 

3) The wavelength emitted or absorbed for GaN having E =3.35ev is equal to 

^ 370nm ' b)270nm C )270pm 




—4) The bandgap energy for bulk structure is 

the same material 

a)greater than ^smaller than 



that of quantum well structures made from 
c)equal to 



3*35 
3 1 o 



— 5)Each allowed state has been described by quantum numbers 

a ) Two b)three ^jfour 



6) As the effective mass increases the density of states 

^increases b)decreases c)doesnt change 

7) As the effective mass increases the mobility of carriers 

a)increases decreases c)doesn’t change 

8) As the frequency of collision increases, the carrier mobility 

a)increases ^decreases c)doesnt change 

—9) The effective mass increases with the decrease in E for ^ ^ 

a)bulk structures b)quantum well structures ^(faano wire ^ ^ & 

10) If the effective mass is doubled, the density of state is in bulk material 

^multiplied by2-/2 b)doubled c) halved 



— 1 1) If the effective mass is doubled, the density of state is in Quantum Well 

a)multiplied by2^2 ^doubled c)halved 

12) As effective mass increases the curvature of E-K diagram 

a)increases Jbfdecreases c)doesn’t change 

13) The separation between two successive points along x-axis in K-space is equal to... 

a)2n/Lx, Lx length of structure xb^rt/Lx, Lx length of structure c)Lx, , Lx length of structure 

in x-direction in x-direction in x-direction 
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§jf Group velocity of electrons in solid 
' '^Effective mass exhibited by electrons in solids 
density of states p, v (E) for 3D structures (bulk materia,) 

d ) Density of states p, v (E) for 2D structures (Quantum Well) 

e) Density of states p c , v (E) f or , D structures (Nano wire) 
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\&- 



defmedbdo^ len 8 th and is made from materials with characteristics 



E 2 (energy value in the conduction band) =E C +-^^ 



?n c =0.98m 0 



E, (energy value in the valence band) =E?,~ m? =Q.49m n and Eg=l.lev 
a) Draw qualitatively the following curves: 

i E-K diagram and determine whether the considered material has direct or indirect 
bandgap and what is the indication of this classification? n 

fJo 

ii- Density of states curves for conduction and valence bands and calculate a&. the allowed 
states in the conduction band. ^ -bo \_ ' v* 

^bfRepeat the solution of (a) when the dimensions of structure doubled - , - . . . 

Repeat the solution of (a) when the dimensions of the structure changed to be 

Gsc 



d) Repeat the solution of (a) when the values of im changed to 0.08 mo and m v -0.28 mo 
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